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(57) ABSTRACT

A drop base irrigation device includes a substantially verti-
cal pipeline section, which 1s adapted to be secured to a truss
of an irrigation system by a substantially horizontal sup-
porting rod, and a support having a substantially U-shaped
bracket. The bracket includes a pair of side walls and a
curved connecting wall extending along a substantially
horizontal axis. The side and connecting walls have sub-
stantially cylindrical smooth inner surfaces with substan-
tially parallel opposed projections for snap-fit locking
engagement ol the rod in the bracket. A pair of curved
appendages extend from one of the side walls and define a
pair of substantially vertical seats with oppositely directed
concavities for recerving the substantially vertical pipeline
section and locking 1t by rotation about a substantially
horizontal axis. A method of mounting a drop base 1rrigation
device to a supporting rod of an irrigation system.

10 Claims, 3 Drawing Sheets
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DROP HOSE IRRIGATION DEVICE AND
METHOD OF MOUNTING SUCH
IRRIGATION DEVICE TO A SUPPORTING
ROD OF AN IRRIGATION SYSTEM

FIELD OF THE INVENTION

The present invention generally finds application in the
field of 1rrigation systems for agricultural applications and
particularly relates to a drop hose 1rrigation device.

In a further aspect, the mvention relates to a method of
mounting a drop hose irrigation device to a supporting rod
of an 1rrigation system.

BACKGROUND ART

In the field of 1rrigation, systems have been long known
which comprise a self-propelled load-bearing structure mov-
ing along a portion of so1l to be irrigated and a liquid-feeding
line connected to a plurality of emitter devices, which are
adapted to distribute a liquid on the soil.

Generally, the feeding line comprises a rigid pipeline
mounted on top of the load-bearing structure and m fluid
communication with the liquid emitters, which are oriented
vertically downwards, via respective tlexible pipes.

In this arrangement, the liquid emitters are evenly
arranged along the extent of the feeding line and are adapted
to distribute the liquid jet downwards by gravity feed.

A first drawback of these systems 1s that the liquid
emitters are placed at a short distance from the soil and can
only irrigate a small portion thereof.

A Turther drawback 1s that the emitters are exposed to the
oscillations caused by the pressure of the liquid being fed
and/or the wind.

Yet another drawback 1s that the liquid emitters cannot be
moved along the feeding line and the spacing therebetween
cannot be changed.

In an attempt to at least partially obviate these drawbacks,
irrigation systems have been developed 1n which the pipe-
lines and their respective liquid emitters are connected to the
horizontal supporting rods of the truss using respective
connecting supports, to extend the 1rrigated soi1l surface and
allow more time for water-absorption by the soil.

Nevertheless, one drawback of these arrangements 1s that
the connection of the pipelines to the rods 1s very complex

and the supports are prone to failure and do not allow
pipeline displacement along the rod once pipelines have
been fitted into the supports.

A Turther drawback 1s that an operator shall use different
supports to connect pipelines of different sizes. Due to this
drawback, the operator 1s required to have various types of
supports on stock, differing according to the types of irri-
gation to be provided.

U.S. Pat. No. 5,351,920 discloses a support adapted to be
secured to a vertical ngid rod by means of two oppositely-
directed C-shaped threaded appendages and comprising a
U-shaped concave wall for horizontally supporting a pipe.

This support further comprises two elongate members,
which are adapted to cooperate with the threaded append-
ages and the concave wall respectively to hold the rod and
the pipe connected with the support 1n a locked position.

In order to facilitate connection of the pipeline to the rod,
the operator must first introduce the rod into the appendages
and rotate the support to move the rod to the locked position,
and then place the pipe into the concave wall.

10

15

20

25

30

35

40

45

50

55

60

65

2

A first drawback of this arrangement 1s that the threaded
appendages and the elongate elements are very rigid and the
rod and the pipe are not easily introduced and locked therein.

A further drawback 1s that this support does not allow the
pipe to be connected to the rod 1n a durable manner.

Yet another drawback 1s that the support does not aflord

adjustment of the pipe position along the rod once the pipe
has been placed 1n the slot formed by the concave wall.

This drawback dramatically increases the time required to
adjust the spacings between a plurality of pipelines con-
nected to the same rod and requires special operator skills.

Technical Problem

In the light of the prior art, the technical problem
addressed by the present invention 1s to provide a drop hose
irrigation device that affords simple installation of pipelines,
casy and quick adjustment of their positions along a sup-
porting rod and durable support.

DISCLOSURE OF THE INVENTION

The object of the present invention 1s to obviate the above
drawback, by providing a drop hose wrrigation device that 1s
highly eflicient and relatively cost-eflective.

A particular object of the present mnvention 1s to provide
an 1rrigation device as described heremnabove that affords
quick and simple connection and disconnection of the pipe-
line relative to a supporting rod of the truss.

A further object of the present invention 1s to provide a
drop hose 1wrrigation device as described hereinabove that
can connect the pipelines to a supporting rod of the truss 1n
a durable manner.

Another object of the present mvention 1s to provide a
drop hose 1rrigation device as described heremnabove, that
requires no particular operator skills during installation.

A tfurther object of the present invention 1s to provide a
drop hose 1rrigation device as described hereinabove that
allows the pipelines to be displaced along the supporting rod
and their spacing to be easily and quickly adjusted.

Yet another object of the present invention 1s to provide a
method of mounting a drop hose irrigation device to a
supporting rod of an irrigation system, that can be carried
out easily and quickly.

The above mentioned purposes, and others that will be
more clearly explained hereinaiter, are fulfilled by a drop
hose 1rrigation device as defined 1n claim 1, which comprises
a substantially vertical pipeline section adapted to be
secured to a truss of an irrigation system by means of a
supporting rod and a support having a bracket adapted to be
secured to the supporting rod which has a pair of curved
appendages extending therefrom, and defining respective
seats with oppositely-directed concavities.

The seats are configured to allow the pipeline to be fitted
therein and locked by rotating about a substantially hori-
zontal axis.

In a further aspect, the imnvention relates to a method of
mounting a drop hose 1rrigation device to a supporting rod
of an 1rrigation system as defined in claim 10.

Advantageous embodiments of the invention are obtained
in accordance with the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages of the invention will be
more apparent from the detailed description of a preferred,
non-exclusive embodiment of a drop hose irrigation device
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and the method of connecting the pipeline to a supporting
rod of a truss, which are described as a non-limiting example

with the help of the annexed drawings, 1n which:

FIG. 1 1s a side view of a drop hose 1rrigation system of
the invention;

FIG. 2 1s a perspective view of a respective magnified
portion of the system of FIG. 1 in which the connecting
support of the invention 1s visible;

FIGS. 3 to 6 are perspective lateral and bottom views of
the support of FIG. 2 respectively;

FIGS. 7A to 7C are perspective and front views of a few
steps of the method of connecting the pipeline to a rod of a
truss of an irrigation system of the invention.

DETAILED DESCRIPTION OF A PREFERRED
EXEMPLARY EMBODIMENT

Particularly referring to the figures, a drop hose 1rrigation
device 1' 1s shown, which comprises a substantially vertical
pipeline section 2 adapted to be secured to a truss 3 of a
gravity-fed 1rrigation system 4.

As best shown 1n FIG. 1, the irrigation system 4 may be
of the pivot or linear type and comprises a load-bearing
structure 5 with a pair of posts 6 mounted on wheels 7 for
moving the load-bearing structure 5 along the soil T to be
irrigated.

The load-bearing structure 5 comprises a feeding line 8
for feeding an 1rrigation liquid, which 1s composed of a ngid
conduit 9 and a truss 3 having at least a substantially
horizontal supporting rod 10.

In the 1llustrated embodiment, two supporting rods 10 are
provided at the sides of the feeding line 8 1n a vertically
downwardly offset position relative to the latter. Further-
more, the rods 10 and the feeding line 8 are connected by
means of a plurality of rigid tie rods 11, as best shown in
FIG. 2.

The 1rnigation system 4 also comprises a plurality of
pipelines 2 having an upper end 12 in fluid commumnication
with the feeding line 8 and a lower end 13 equipped with a
liquid emitter 14.

The pipelines 2 are removably connected to the support-
ing rods 10 via respective inventive connecting supports 1 at
an intermediate section thereof.

At the connecting support 1, the pipeline, which 1s of
flexible type, forms a bend angle which defines a section 2"
upstream from the intermediate section 2', which 1s con-
nected to the feeding line 8 and 1s inclined with respect to the
latter and a section 2m downstream from the intermediate
section 2', which 1s substantially vertical relative to the rod
10, such that the emitter 14 may be oriented by gravity
toward the soi1l T.

As 1s known per se, this configuration considerably
increases the 1rrigated surface of the soil T, as compared to
the systems whose emitters directly hang from the feeding
line via their respective pipes, and reduces the hourly water
emission rate.

In a preferred embodiment of the invention, the connect-
ing support 1 for connecting the pipeline 2 to the rod 10 of
the truss 3 comprises a bracket 15 that 1s adapted to be
secured to the rod 10.

Namely, the bracket 15 has a substantially U-shaped
section with a pair of side walls 16, 17 and a substantially
cylindrical connecting wall 18, located above the side walls
16, 17 and extending along a substantially horizontal axis.

These walls 16, 17, 18 define an clongated recess 19,
which 1s designed to allow snap-fit locking engagement of
the rod 10 of the truss 3.
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In addition, the inner surfaces 20, 21 of the side walls 16,
17, which face the recess 19 are substantially cylindrical and
smooth, with respective projections 22, 23 formed on such
inner surfaces 20, 21.

The projections 22, 23 are opposed and substantially
parallel and are adapted to allow snap-iit locking engage-
ment of the rod 10 as 1t 1s introduced into the bracket 15.

Advantageously, the projections 22, 23 allow the bracket
15 to irictionally shide along the rod 10 to change the
position of the support 1, or to adjust 1ts distance from the
other supports 1 on the same rod 10 or to fit the actual
diameter of the rod 10.

One of the aforementioned side walls 16 comprises a
supporting surface 24, opposite to its respective mmner sur-
face 20 that faces the recess 19, for the pipeline 2 to rest
thereupon as 1t 1s being connected with the rod 10.

In operation, 1.e. when the bracket 1s 1n snap-1it engage-
ment with the rod 10, the side wall 16 comprising the
supporting surface 24 1s the wall that faces away from the
teeding line 8, as shown in the figures.

The supporting surface 24 may comprise a {irst substan-
tially flat portion 235 and a second portion 26, that 1s also flat
and 1s inclined relative to the first portion.

These portions 25, 26 are connected together along a
substantially longitudinally connecting line 27, which
defines the bend angle of the flexible pipeline 2 when the
latter 1s connected to the rod 10.

Particularly, the upstream section 2" of the pipeline 2 rests
on the second portion 26 of the bracket 15 and the down-
stream section 2™ of the pipeline 2 rests on the first portion
25 of the bracket 15.

In a peculiar aspect of the invention, the support 1
comprises a pair ol curved appendages 28, 29 which extend
from the bracket 15 and define a pair of substantially vertical
seats 30, 31 with oppositely directed concavities. These
curved appendages 28, 29 are substantially horizontal and
vertically offset.

The seats 30, 31 are configured to allow the pipeline 2 to
be fitted therein and locked by rotating about a substantially
horizontal axis X from a substantially horizontal position to
a substantially vertical position.

Advantageously, the horizontal rotation axis X of the
pipeline 2 lies on the same plane as the longitudinal line 27
that connects the portions 25, 26 of the support surface 24
and 1s perpendicular thereto.

The first curved appendage 28 extends from the first
portion 25 of the supporting surface 24, whereas the second
curved appendage 29 extends from the second portion 26 of
the supporting surface 24 and both may be substantially
parallel to the connecting line 27.

Particularly, the appendages 28, 29 comprise respective
curved connecting sections 32, 33 which are rigidly joined
to the respective portions 25, 26 of the supporting surface
24, and respective straight sections 34, 35 substantially
parallel to and spaced from such portions 25, 26.

Therefore, the U-shaped seats 30, 31 will be delimited by
the portions 25, 26 of the supporting surface 24 and by the
straight sections 34, 35 and the curved sections 32, 33 of the
appendages 28, 29. Furthermore, the curved section 32, 3
may have a substantially semicircular shape, mating the
shape of the pipeline 2.

The curved sections 32, 33 and the straight sections 34, 35
of the appendages 28, 29 may have respective series of outer
ribs 36 for imparting greater stiflness thereto, particularly
during insertion of the pipeline 2.

Advantageously, the support 1 may be formed with a
thermoplastic polymer material by a single molding process.




US 11,432,481 B2

S

The use of such material allows the support to be highly
deformable during snap-fit engagement on the supporting
rod 10.

Also, as best shown 1n FIGS. 3 to 6, the appendages 28,
29 are transversely oflset from the connecting line 27 to
define a substantially horizontal gap 37 that faces the latter.

The gap 37 may be substantially flared, to allow the
pipeline 2 to be fitted therein 1n a substantially horizontal
position, parallel to the connecting line 27, before being
rotated about its rotation axis X.

Once the rotation 1s completed, the pipeline 2 1s 1 a
locked position that 1s substantially vertical relative to the
support 1 and the rod 10, and 1s housed 1n the seats 30, 31
with 1ts outer wall 2A abutting the mner walls 32', 33' of the
curved sections 32, 33 of both appendages 28, 29.

Therefore, the 1nner walls 32', 33' of the curved sections
32, 33 are adapted to laterally retain, on opposite directions,
the pipeline section 2 of the drop hose irrigation device 1'.

In an alternative embodiment, not shown, the support 1
may be also connected by snap engagement, via the bracket
15, to a vertical supporting rod 10.

In this configuration, the pipeline 2 may be inserted 1n a
vertical position, parallel to the connecting line 27, and may
be rotated along a horizontal axis X that does not lie on the
same plane as the connecting line 27 and 1s perpendicular
thereto. Furthermore, the final locked position of the pipe-
line 2 will be substantially horizontal, and not vertical.

In a further aspect, the invention relates to a method of
mounting a drop hose device 1' to a supporting rod 10 of a
truss 3 of a gravity-fed 1rrigation system 4, whose steps are
best shown i FIGS. 7a to 7c.

The method first comprises a step of a) connecting the
pipeline 2 to a liquid feeding line 8 of the system 4 and a step
of b) providing the support 1 as described above with a
bracket 15 having two substantially horizontal and vertically
oflset appendages 28, 29 which define a substantially hori-
zontal gap 37 therebetween, and respective substantially
horizontal locking seats 30, 31.

These are followed by a step ¢) of snap-fit coupling of the
bracket 15 to the rod 10, a step of d) arranging the pipeline
section 2 1n a substantially horizontal position and introduc-
ing 1t into the gap 37 and a step of e) rotating the pipeline
section 2 by an angle of substantially 90.degree. about the
substantially horizontal axis X to a substantially horizontal
locked position thereof in the seats 30, 31.

Of course, in the embodiment 1n which the irrigation
system 4 comprises a plurality of pipelines 2, each of them
will be connected to the supporting rod 10 by repeating the
above described steps.

Furthermore, once the rod 10 has been connected, the
position of the pipelines 2 along the rod 10, and hence their
relative distances, may be adjusted by frictionally sliding
their respective supports 1 along the rod 10 according to the
s1ize and configuration of the soils T to be wrrigated, and
namely according to the relative distance between the crop
rows.

In an alternative embodiment of the method, the steps of
inserting and locking the pipeline 2 in the support 1 may be
carried out prior to the step of snap-fit coupling of the
bracket 15 of the support 1 to the rod 10, without departure
from the scope of the present invention.

It will be appreciated from the foregoing that the 1rriga-
tion system and the connecting method fulfill the intended
objects and particularly afford simple and stable connection
of a pipeline to a supporting rod of an irrigation system.

While the support, the 1rrigation system and the connect-
ing method have been described with particular reference to
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the accompanying figures, the numerals referred to n the
disclosure and claims are only used for the sake of a better
intelligibility of the mvention and shall not be mtended to
limit the claimed scope in any manner.

INDUSTRIAL APPLICABILITY

The present mvention may find application in industry,
because 1t can be produced on an 1industrial scale 1 factories
operating 1n the field of wrrigation systems for agricultural
applications.

The mvention claimed 1s:

1. A drop hose 1rrigation device (1') comprising;

a substantially vertical pipeline section (2), which 1s
configured to be secured to a truss (3) of an 1rrigation
system (4) having a substantially horizontal supporting
rod (10); and

a support (1) having a substantially U-shaped bracket
(15), said bracket (15) having a pair of side walls (16,
17) joined together by a substantially cylindrical con-
necting wall (18) extending along a substantially hori-
zontal axis;

wherein said side walls and said connecting wall (16, 17,
18) have substantially cylindrical smooth inner sur-
faces (20, 21) with substantially parallel opposed lon-
gitudinal projections (22, 23) for snap-fit locking
engagement of said bracket (15) on the supporting rod
(10), and

wherein a pair of substantially horizontally and vertically

offset curved appendages (28, 29) extend from one of

said side walls (16) and define a pair of substantially
vertical locking seats (30, 31) and a substantially hori-
zontal gap (37), said locking seats (30, 31) having
oppositely directed concavities for receiving said pipe-
line section (2) in said gap (37) and locking said
pipeline section within said seats (30, 31) by rotation
about a substantially horizontal axis (X) from a sub-
stantially horizontal position to a substantially vertical
position.

2. The device as claimed 1n claim 1, wherein one of said
side walls (16) defines a supporting surface (24) for the
pipeline section (2) to rest thereupon.

3. The device as claimed 1n claim 2, wherein said sup-
porting surface (24) comprises a first substantially flat
portion (25) and a second portion (26), which 1s also
substantially flat and 1s inclined relative to the first portion,
said first and said second portions (25, 26) being joined
together along a substantially longitudinal connecting line
(27).

4. The device as claimed 1n claim 1, implemented 1n the
irrigation system (4) comprising a feeding line (8) for
teeding an 1rrigation liquid, wherein said pipeline section (2)
has an upper end (12) in fluud communication with the
teeding line (8) and a lower end (13) equipped with a liquid
emitter (14).

5. A method of mounting a drop hose irrigation device (1')
as claimed 1n claim 1 to a substantially horizontal supporting
rod (10) of a truss (3) of an 1rrigation system (4), the method
comprising;

a) connecting said pipeline section (2) to a liquid feeding

line (8) of the 1rrigation system (4);

b) providing said support (1) with said bracket (15)
having said pair of substantially horizontal and verti-
cally oflset appendages (28, 29), which define said
substantially horizontal gap (37) therebetween, and

said substantially vertical locking seats (30, 31);
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¢) coupling said bracket (15) to the supporting rod (10) by
snap-fit engagement;

d) arranging said pipeline section (2) 1n a substantially
horizontal position and ntroducing said pipeline sec-
tion into said gap (37); and

¢) rotating said pipeline section (2) by an angle of
substantially 90° about a substantially horizontal axis
(X) to a substantially vertical locked position inside
said substantially vertical locking seats (30, 31).

6. A drop hose 1rrigation device (1') comprising:

a substantially vertical pipeline section (2), which 1s
configured to be secured to a truss (3) of an 1rrigation

system (4) having a substantially horizontal supporting
rod (10); and

a support (1) having a substantially U-shaped bracket
(15), said bracket (15) having a pair of side walls (16,
17) joined together by a substantially cylindrical con-
necting wall (18) extending along a substantially hori-
zontal axis;

wherein said side walls and said connecting wall (16, 17,
18) have substantially cylindrical smooth inner sur-
faces (20, 21) with substantially parallel opposed lon-
gitudinal projections (22, 23) for snap-fit locking
engagement of said bracket (15) on the supporting rod
(10),

wherein a pair of substantially horizontally and vertically
offset curved appendages (28, 29) extend from one of
said side walls (16) and define a pair of substantially
vertical locking seats (30, 31) and a substantially hori-
zontal gap (37), said locking seats (30, 31) having
oppositely directed concavities for recerving said pipe-
line section (2) in said gap (37) and locking said
pipeline section within said seats (30, 31) by rotation
about a substantially horizontal axis (X) from a sub-
stantially horizontal position to a substantially vertical
position,
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wherein one of said side walls (16) defines a supporting
surface (24) for the pipeline section (2) to rest there-
upon,

wherein said supporting surface (24) comprises a {first

substantially tlat portion (25) and a second portion (26),
which 1s also substantially flat and 1s inclined relative
to the first portion, said first and said second portions
(25, 26) being joined together along a substantially
longitudinal connecting line (27), and

wherein said substantially horizontal rotation axis (X) of

said pipeline (2) intersects said substantially longitu-
dinal connecting line (27).

7. The device as claimed 1n claim 6, a {irst one of said pair
of appendages (28) extends from said first portion (23) and
a second one of said pair of appendages (29) extends from
said second portion (26) with respective substantially curved
connecting sections (32, 33).

8. The device as claimed 1n claim 7, wherein each of said
appendages (28, 29) comprises a straight section, which 1s
spaced apart from each of the first and second portions (25,
26) of said supporting surface (24) and 1s adapted to define
a slot (30, 31) with curved sections (32, 33), said curved
sections (32, 33) having a substantially semicircular shape
substantially mating a shape of said pipeline section (2).

9. The device as claimed 1n claim 7, wherein said append-
ages (28, 29) are substantially parallel to said longitudinal
connecting line (27) and are transversely oflset to define said
open gap (37) that faces said longitudinal connecting line
(27).

10. The device as claimed 1n claim 9, wherein said gap
(37) 1s substantially flared to allow the pipeline section (2)
to be mtroduced 1n a substantially horizontal position, par-
allel to said longitudinal connecting line (27) before being
rotated about said substantially horizontal axis (X), perpen-
dicular to said longitudinal connecting line (27), to be locked

in the substantially vertical position.
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